Splenectomy influences homing of transplanted stem cells in bone marrow-ablated mice.
Cell mobilization, a process that influences circulation, margination, and finally, homing play key roles in the regeneration processes mediated by stem cells. Recent studies as well as prior studies from our group indicate an important role of the spleen in hematopoietic reconstitution, but to date the role of the spleen in hematopoietic reconstitution has been unclear and it has not been precisely documented in ablated animals. Therefore, we undertook the present study to define more closely the role of the spleen in hematopoietic reconstitution in lethally irradiated mice. After transplantation of irradiated mice with lacZ+ -marked lin- / CD117+ bone marrow cells, we compared splenectomized mice (T(S), splenectomy performed prior to irradiation) to nonsplenectomized, irradiated mice (T(N)) as well as to normal (unirradiated) mice. Impaired hematopoietic reconstitution was observed in T(S) mice. Splenectomy markedly altered the distribution of hematopoietic stem cells, as demonstrated by fluorescence-activated cell sorting analysis of endogenous CD117+ cells in the thymus and bone marrow of recipients. Cell engraftment was demonstrated by histochemical and polymerase chain reaction analyses of recipient tissues. These experiments demonstrated that in T(S) animals, transplanted hematopoietic stem cells mobilized to extravascular tissues, particularly the gastrointestinal tract. The number of donor cells in recipient tissues continued to increase for 30 days after transplantation with the highest numbers observed in the T(S) group. DNA marking analysis led to the conclusion that engrafted cells were not only integrated into recipient tissues but were also capable of performing complex cellular processes, including proliferation and repair. Our results are consistent with the novel possibility that cellular repair markedly affects stem cell regenerative functions and that repair is markedly influenced by the integrity and presence of organs not directly involved in specific tissue regeneration processes, particularly the spleen.